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A remote control apparatus and method for controlling a
function of a display apparatus are provided. The remote
control apparatus includes a communications device for com-
municating with a display apparatus; buttons for receiving a
user command relating to function control of the display
apparatus; a jog switch for allowing directional movement
manipulation and push manipulation; and a controller for,
after the user command is input through the buttons, gener-
ating and sending a control signal to set a different function of
the display apparatus based on a manipulation state of the jog
switch.
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1
REMOTE CONTROL APPARATUS AND
METHOD FOR CONTROLLING FUNCTIONS
OF DISPLAY APPARATUSES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from 35 U.S.C. §119 (a)
from Korean Patent Application No. 10-2012-0054281 filed
on May 22, 2012 in the Korean Intellectual Property Office,
the entire disclosure of which is incorporated herein by ref-
erence.

BACKGROUND

1. Field

Methods and apparatuses consistent with the exemplary
embodiments relate to a remote control apparatus and a
method for controlling functions of a display apparatus. More
particularly, exemplary embodiments relate to a remote con-
trol apparatus and a method for controlling the operations of
a display apparatus by using a remote control apparatus
which includes a minimum number of buttons.

2. Description of the Related Art

In general, display devices such as smart televisions (TVs)
and Internet Protocol TVs (IPTVs) provide not only broad-
casting contents received through a tuner, but also various
additional services such as Internet and home shopping. A
remote control for controlling operations of the display
device may include a plurality of input buttons for controlling
basic operations of the display device, and a plurality of
additional buttons for controlling operations relating to the
additional service use. That is, a related art remote control
includes a plurality of separate buttons arranged according to
their respective functions. Based on the buttons, the display
device executes different functions.

As such, while the remote control includes as many buttons
as the different functions provided by the display device, the
main buttons that a user may need are very limited. That is, the
related art remote control includes many buttons that are
rarely used, or that may not be necessary. Hence, the buttons
located on the exterior of the related art remote control are not
arranged in a simple manner, and therefore, it is inconvenient
for the user to correctly recognize and utilize the buttons.

To address these problems, related art remote controls
attempt to decrease the number of buttons by using a jog
switch. However, since the manipulation or movement of the
related art jog switch is limited to the up, down, left, and right
directions, it is difficult to move a cursor displayed on a
webpage or control games being played on the display appa-
ratus.

SUMMARY

One or more exemplary embodiments are provided to solve
the above-mentioned and/or other problems and disadvan-
tages and an aspect of the exemplary embodiments simplifies
a size, a structure, and the number of buttons of a remote
control apparatus by including a jog switch allowing 360-
degree direction manipulation and a plurality of buttons for
controlling functions of a display apparatus.

One or more exemplary embodiments also allow a user to
more easily use a remote control apparatus using an on screen
display (OSD) menu displayed on a display apparatus.

According to an aspect of an exemplary embodiment, there
is provided a remote control apparatus including a commu-
nications device for communicating with a display apparatus;
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buttons for receiving a user command relating to function
control of the display apparatus; a jog switch for allowing
directional movement manipulation and push manipulation;
and a controller for, after the user command is input through
the buttons, generating and sending a control signal for dif-
ferently setting a function of the display apparatus according
to a manipulation state of the jog switch.

The buttons may include a single key assigned a single
function; and at least one multi-key assigned first and second
functions.

After the multi-key is input, when at least one of the move-
ment manipulation and the push manipulation of the jog
switch is conducted within a preset threshold time, the con-
troller may control the display apparatus to operate in one of
the first and second functions assigned to the multi-key.

The first function may be set to the multi-key by priority
and the second function is additionally set to the multi-key.
When the multi-key is set to the second function and the
multi-key is not input during the preset threshold time, the
controller may restore the function of the multi-key to the first
function.

The first function may include at least one of a mute func-
tion, a play function, a three-dimensional (3D) function, and
a remote control function, and the second function may
include a color key function relating to additional service use
provided by the display apparatus.

When the multi-key is set to the first function and the
multi-key is input, the controller may control the multi-key to
operate one of the mute function, the play function, the 3D
function, and the remote control function, according to an
operation mode of the display apparatus.

When a manipulation command is input through the jog
switch, the controller may control the display apparatus to
perform a different operation according to an operation mode
of the display apparatus.

When the display apparatus is in a broadcasting reception
mode, the jog switch may operate as a control key for adjust-
ing a broadcasting reception channel or a volume of the
display apparatus. When the display apparatus is in a menu
display mode, the jog switch may operate as a direction key
for navigating the displayed menu. When the display appara-
tus is in a web browser mode, the jog switch may operate as a
cursor key for moving a cursor displayed on a screen.

The jog switch may operate as an enter key or an exit key
according to the push manipulation.

When the jog switch is moved or pushed, the controller
may determine a movement direction of the jog switch based
on two signal levels corresponding to X and Y axis slops
generated by the corresponding manipulation, and send the
determined direction information to the display apparatus.

According to an aspect of another exemplary embodiment,
there is provided a display apparatus including a display; a
communications device for communicating with a remote
control apparatus; a storage for storing information for per-
forming a function corresponding to a control signal received
from the remote control apparatus; and a controller for, when
receiving a control signal for differently setting a function of
the display apparatus from the remote control apparatus, con-
trolling to display a menu for setting a plurality of functions
corresponding to the control signal on a screen.

The control signal may be generated by a user command
input through a multi-key for receiving a user command relat-
ing to the control of functions of the display apparatus and a
jog switch allowing directional movement manipulation and
push manipulation in the remote control apparatus.

According to an aspect of another exemplary embodiment,
there is provided method for controlling a function of a dis-
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play apparatus in a remote control apparatus, the method
including receiving a user command relating to the control of
functions of the display apparatus, from a user; after the user
command is input, generating a control signal for differently
setting a function of the display apparatus according to a
manipulation state of a jog switch allowing directional move-
ment manipulation and push manipulation; and sending the
generated control signal to the display apparatus.

The inputting operation may receive the user command
through buttons comprising a single key assigned a single
function and at least one multi-key assigned first and second
functions.

The method may further include after the user command is
input through the multi-key, when at least one of the move-
ment manipulation and the push manipulation of the jog
switch is conducted within a preset threshold time, setting one
of the first and second functions assigned to the multi-key.

The first function may be set to the multi-key by priority
and the second function is additionally set to the multi-key.
When the multi-key is set to the second function and the
multi-key is not input during the preset threshold time, the
setting operation may restore the function of the multi-key to
the first function.

The first function may include at least one of a mute func-
tion, a play function, a 3D function, and a remote control
function, and the second function may include a color key
function relating to additional service use provided by the
display apparatus.

The method may further include when a manipulation
command is input through the jog switch, setting a manipu-
lation command of the jog switch so that the display apparatus
performs a different operation according to an operation
mode of the display apparatus; and sending the set manipu-
lation command to the display apparatus.

The operation for setting the manipulation command may
configure the jog switch to operate as a control key for adjust-
ing a broadcasting reception channel or a volume of the
display apparatus when the display apparatus is in a broad-
casting reception mode, the jog switch operates as a direction
key for navigating the displayed menu when the display appa-
ratus is in a menu display mode, and the jog switch operates
as a cursor key for moving a cursor displayed on the screen
when the display apparatus is in a web browser mode.

The jog switch may operate as an enter key or an exit key
according to the push manipulation.

When the jog switch is moved or pushed, the operation for
sending the set manipulation command may determine a
movement direction of the jog switch based on two signal
levels corresponding to X and Y axis slopes generated by the
corresponding manipulation, and send the determined direc-
tion information to the display apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects will become apparent and
more readily appreciated from the following description of
exemplary embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 1 is a diagram of operations between a remote control
apparatus and a display apparatus according to an exemplary
embodiment;

FIG. 2 is a diagram of available functions of multi-keys of
different colors in the remote control apparatus according to
an exemplary embodiment;

FIG. 3 is a block diagram of the remote control apparatus
according to an exemplary embodiment;

25

35

40

45

55

65

4

FIG. 4 is a diagram of a jog switch operating as a control
key according to an exemplary embodiment;

FIG. 5 is a diagram of the jog switch operating as a direc-
tion key according to exemplary an embodiment;

FIG. 6 is a diagram of the jog switch operating as a cursor
key according to an exemplary embodiment;

FIG. 7 is a block diagram of the display apparatus accord-
ing to an exemplary embodiment;

FIG. 8 is a flowchart of a method for controlling operations
of the display apparatus in the remote control apparatus
according to an exemplary embodiment; and

FIG. 9 is a flowchart of a method for setting a function of
the jog switch in the remote control apparatus according to an
exemplary embodiment.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

Reference will now be made in detail to the exemplary
embodiments of the application, examples of which are illus-
trated in the accompanying drawings, wherein like reference
numerals refer to the like elements throughout. The exem-
plary embodiments are described below to explain the present
application by referring to the figures.

FIG. 1is a diagram of operations between a remote control
apparatus and a display apparatus according to an exemplary
embodiment.

As shown in FIG. 1, the remote control apparatus 100 is a
device for controlling functions of the display apparatus 200
and can be, for example, a remote control. The display appa-
ratus 200 provides a user with contents or a webpage received
over the air, a cable or Internet. The remote control apparatus
100 for controlling functions of the display apparatus 200
includes at least one button 110 (see FIG. 3) and a jog switch
120. Hence, when the user inputs or manipulates at least one
of the at least one buttons 110 and the jog switch 120, the
remote control apparatus 100 generates and sends a control
signal to the display apparatus 200 using short-range wireless
communication such as infra-red (IR) or Bluetooth. Thus, the
display apparatus 200 can perform a function corresponding
to the control signal wirelessly received from the remote
control apparatus 100.

The at least one button 110 of the remote control apparatus
100 includes at least one single key 111 with a single function,
and at least one multi-key 112, with multiple functions. The
single key 111, which is assigned a single function, can be a
key of high frequency of use (for example, return and smart
hub). The multi-key 112 may be a key for using a plurality of
functions not frequently used, with the single key.

The multi-keys 112 can be equipped in different colors R,
G, Y and B in the remote control apparatus 100 as shown in
FIG. 1. Accordingly, the multi-keys 112 represented in the
different colors R, G, Y and B can execute a function relating
to an additional service use corresponding to the colors
among additional services (for example, a product purchase
provided in a home shopping program, and the downloading
ofa TV game service) provided by the display apparatus 200,
and one of'a mute function, a play function, a 3D function, and
a remote control function. Although the colors of the multi-
keys are depicted as R, G, Y, and B, the colors of the multi-
keys are not limited thereto, and any color may be used.

Hereafter, the available functions of the multi-keys 112 of
the different colors R, G, Y and B in the remote control
apparatus 100 according to an exemplary embodiment are
explained.
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FIG. 2 is a diagram of available functions of the multi-keys
of different colors in the remote control apparatus according
to an exemplary embodiment.

As shown in FIG. 2, the multi-keys 112 of the different
colors R, G,Y and B in the remote control apparatus 100 can
perform a plurality of functions. It is preferable that the multi-
keys 112 can perform different functions respectively.

In various exemplary embodiments, the R multi-key 112 in
the red color conducts the mute function for muting the sound
output from a speaker of the display apparatus 200 and a
function for requesting the additional service corresponding
to a color key R of a general remote control. The G multi-key
112 in the green color conducts the play function for control-
ling the play of a video content displayed in the display
apparatus 200 and a function for requesting the additional
service corresponding to a color key G of the general remote
control. The Y multi-key 112 in the yellow color conducts the
3D function for requesting to play the 3D video content in the
display apparatus 200 and a function for requesting the addi-
tional service corresponding to a color key Y of the general
remote control. The B multi-key 112 in the blue color con-
ducts the remote control function for performing a function
relating to the general remote control and a function for
requesting the additional service corresponding to a color key
B of'the general remote control. Although the functions of the
R, G.Y, and B multi-keys are indicated to respectively corre-
spond to a mute function, a play function, a 3D function, and
a remote control function, the functions are not limited
thereto, and additional functions may be assigned to each
multi-key.

For example, the R multi-key 112 can perform the function
for purchasing a product provided in the home shopping
through the display apparatus 200 and the mute function for
muting the sound output from the speaker of the display
apparatus 200. Hence, in order to purchase a product provided
in the home shopping through the display apparatus 200 or to
mute the sound output from the speaker of the display appa-
ratus 200, the user selects and presses the R multi-key 112
among the multi-keys 112 of the different colors R, G, Y and
B of the remote control apparatus 100. Accordingly, when a
user command relating to the R multi-key 112 is input, the
remote control apparatus 100 sends a control signal corre-
sponding to the input user command to the display apparatus
200. The display apparatus 200 can purchase the home shop-
ping product currently displayed or mute the sound output
from the speaker of the display apparatus 200.

The jog switch 120 allows the 360-degree direction move-
ment and the push manipulation. The manipulation of the jog
switch 120 can adjust a channel and a volume displayed in the
display apparatus 200, select a menu displayed in the display
apparatus 200, or move the displayed cursor. That is, the
function of the jog switch 120 is differently set according to
whether an operation mode of the display apparatus 200 is a
broadcasting reception mode, a menu display mode, or a web
browser mode.

As such, the remote control apparatus 100 can control the
functions of the display apparatus 200 with a minimum num-
ber of input buttons. Various User Interfaces (Uls) can be
provided to the user by differently setting the function of the
jog switch 120 according to the operation mode of the display
apparatus 200.

So far, the operations between the remote control apparatus
100 and the display apparatus 200 have been briefly
described. Now, structures of the remote control apparatus
100 and the display apparatus 200 according to an exemplary
embodiment are explained in detail.
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FIG. 3 is a block diagram of the remote control apparatus
according to an exemplary embodiment.

As shown in FIG. 3, the remote control apparatus 100
includes buttons 110, a jog switch 120, a controller 130, and
a communications device 140. The buttonst 110 receive the
user command relating to the function control of the display
apparatus 200. The buttons 110 include the single key 111
assigned a single function and the multi-key 112 assigned a
plurality of functions, that is, at least first and second func-
tions.

Herein, the single key 111 is assigned a single function and
can be the key which is frequently used (for example, return
and smart hub). The multi-key 112 can be the key for using a
plurality of functions which are not frequently used, with the
single key. The multi-key 112 can be equipped in different
colors R, G, Y and B in the remote control apparatus 100 as
shown in FIG. 1. Accordingly, the multi-key 112 represented
in the different colors R, G, Y and B can execute one (the first
function) of the mute function, the play function, the 3D
function, and the remote control function, and the function
(the second function) relating to the additional service use
corresponding to the colors among the additional services
(for example, the product purchase provided in the home
shopping and the TV game service loading) provided by the
display apparatus 200. That is, the first function assigned to
the multi-key 112 may be a function that is not frequently
used among the functions for controlling the operations of the
display apparatus 200. The second function assigned to the
corresponding multi-key 112 can be the color key function
relating to the additional service use provided by the display
apparatus 200. The multi-key 112 has been illustrated in
detail by referring to FIGS. 1 and 2 and thus their functional
description shall be omitted.

The jog switch 120 is the switch allowing the directional
movement manipulation and the push manipulation. The jog
switch 120 allows the up, down, left, and right movement like
a joystick in addition to the 360-degree movement manipu-
lation, and conducts the push manipulation like a button
switch. After the user command is input through the buttons
110, according to the manipulation state of the jog switch 120,
the controller 130 for controlling the operations of the com-
ponents generates and sends a control signal for differently
setting functions of the display apparatus 200, to the display
apparatus 200. After the multi-key 112 is input, when at least
one of the movement manipulation and the push manipulation
of the jog switch 120 is performed within a preset threshold
time, the controller 130 controls the display apparatus 200 to
perform one of the first and second functions assigned to the
multi-key 112.

More specifically, to change the function of the multi-key
112 assigned the first and second functions, the controller 130
can generate a control signal for displaying an OSD menu to
guide the first and second functions of the corresponding
multi-key 112 to the display apparatus 200. For example,
when the user presses the multi-key 112 during the preset
threshold time, the controller 130 can determine the user
command relating to the OSD menu display and generate a
corresponding control signal. For example, after the user
command is input through the multi-key 112, when at least
one of the movement manipulation and the push manipulation
of'the jog switch 120 is performed within the preset threshold
time, the controller 130 can determine the user command
relating to the OSD menu display and generate a correspond-
ing control signal.

Next, the controller 130 sends the generated control signal
relating to the OSD menu display to the display apparatus
200. The display apparatus 200 receiving the control signal
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can display an OSD menu guiding the first and second func-
tions assigned to the corresponding multi-key 112 on its
screen. Herein, the OSD menu guiding the first and second
functions assigned to the multi-key 112 can be divided into a
first region guiding the first function and a second region
guiding the second function. When the OSD menu is being
displayed and the user manipulates the movement of the jog
switch 120, the controller 130 sends a control signal corre-
sponding to the manipulation to the display apparatus 200.
Hence, the display apparatus 200 can highlight and display
the region corresponding to the received control signal among
the first and second regions guiding the first and second
functions.

As such, when the region corresponding to the movement
manipulation of the jog switch 120 is highlighted among the
first and second regions guiding the first and second functions
and the user applies the push manipulation of the jog switch
120, the controller 130 can change the function of the corre-
sponding multi-key 112 to the function corresponding to the
highlighted region among the first and second functions.
Next, when the user command of the corresponding multi-
key 112 is input, the controller 130 can send a control signal
relating to the changed function to the display apparatus 200
so that the display apparatus 200 can operate based on the
changed function.

For example, the remote control apparatus 100 can include
the plurality of the multi-keys 112 which are represented in
the different colors R, G,Y and B and assigned the different
functions as shown in FIGS. 1 and 2. Among the multi-keys
112, the user can press during the preset threshold time, the R
multi-key 112 assigned the first function relating to the mute
function and the second function for requesting the additional
service corresponding to the color key R of the general remote
control. Alternatively, the user can press the R multi-key 112
and then move or push the jog switch 120 within the preset
threshold time.

When such an event occurs, the controller 130 determines
the user request for changing the function of the R multi-key
112 and sends to the display apparatus 200 a control signal for
displaying the OSD menu relating to the R multi-key 112.
Hence, the display apparatus 200 can display the OSD menu
guiding the first and second functions assigned to the R multi-
key 112 on the screen. At this time, the display apparatus 200
can highlight and display the region corresponding to the
currently set function among the first and second functions
assigned to the R multi-key 112.

When the first function is currently set to the R multi-key
112, the region corresponding to the first function can be
highlighted and displayed. To change the function of the R
multi-key 112 to the second function while the OSD menu is
displayed, when the user performs at least one of the move-
ment manipulation and the push manipulation of the jog
switch 120, the controller 130 can change the first function set
to the R multi-key 112 to the second function. As such, as the
function of the R multi-key 112 is changed to the second
function, the user can request the second function, that is, the
additional service corresponding to the color key R of the
general remote control through the R multi-key 112.

Among the first and second functions assigned to the multi-
key 112, it is preferred that the first function is set to the
multi-key 112 by priority and the second function is addition-
ally set to the multi-key 112. Accordingly, when the corre-
sponding multi-key 112 is not input during the preset thresh-
old time while the user sets the multi-key 112 to the second
function, the controller 130 can restore the second function of
the multi-key 112 to the first function according to a preset
condition.
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When the function of the multi-key 112 is set to the first
function and the user inputs the corresponding multi-key 112,
the controller 130 can control the first function set to the
multi-key 112 to operate one of the mute function, the play
function, the 3D function, and the remote control function
according to the operation mode of the display apparatus 200.
For example, when the operation mode of the display appa-
ratus 200 is the broadcasting reception mode and the multi-
key 112 set to the first function is input, the controller 130
controls the multi-key 112 to perform the mute function.
Thus, the display apparatus 200 can mute the sound output
from the speaker.

When the manipulation command is input through the jog
switch 120, the controller 130 can control the display appa-
ratus 200 to perform the different operation according to its
operation mode. That is, the jog switch 120 can perform the
different function based on the operation mode of the display
apparatus 200 so as to control the display apparatus 200 as
shown in FIGS. 4, 5 and 6.

FIG. 4 is a diagram of the jog switch operating as the
control key according to an exemplary embodiment.

As shown in FIG. 4, the display apparatus 200 can operate
in a broadcasting reception mode to display the broadcasting
content provided from an external source via a relay terminal
such as a tuner or a set-top box, on the screen. When the
display apparatus 200 operates in the broadcasting reception
mode, the user can manipulate the jog switch 120 of the
remote control apparatus 100. In this case, the jog switch 120
can serve as the control key for adjusting the broadcasting
reception channel or the volume of the display apparatus 200.
When the jog switch 120 serves as the control key, the hori-
zontal movement manipulation can change the broadcasting
reception channel of the display apparatus 200. The vertical
movement manipulation can adjust the volume of the sound
output from the speaker of the display apparatus 200.

Hence, when the display apparatus 200 operates in the
broadcasting reception mode and the user manipulates the jog
switch 120 in one of the up, down, left, and right directions,
the display apparatus 200 can change the channel or adjust the
volume.

FIG. 5 is a diagram of the jog switch serving as the direc-
tion key according to an exemplary embodiment.

As shown in FIG. 5, the display apparatus 200 can operate
in the menu display mode and display a menu window such as
an OSD menu, on the screen. When the display apparatus 200
operates in the menu display mode, the user can manipulate
the jog switch 120 of the remote control apparatus 100. In this
case, the jog switch 120 can serve as the direction key to
navigate the OSD menu displayed on the screen of the display
apparatus 200. The screen of the display apparatus 200 can
display the OSD menu relating to Menu, Tools, Source, and
Power off as shown in FIG. 5. When the jog switch 120 is
manipulated in one of the up, down, left, and right directions,
the display apparatus 200 can highlight the OSD menu
located in the direction corresponding to the movement
manipulation. When the push manipulation is applied to the
jog switch 120 while the OSD menu is highlighted according
to the user’s manipulation, the display apparatus 200 can
display a submenu relating to the highlighted OSD menu on
the screen or perform an operation relating to the correspond-
ing OSD menu.

As such, when the display apparatus 200 operates in the
menu display mode, the jog switch 120 can serve as the
direction key for selecting one of a plurality of OSD menus
displayed on the screen of the display apparatus 200.

FIG. 6 is a diagram of the jog switch operating as the cursor
key according to an exemplary embodiment.
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As shown in FIG. 6, the display apparatus 200 can operate
in the web browser mode and display the web page provided
from an external source over the Internet on its screen. The
display apparatus 200 can display a cursor for selecting the
content of the web page displayed on the screen, on the
screen. When the display apparatus 200 operates in the web
browser mode, the user can manipulate the jog switch 120 of
the remote control apparatus 100. In this case, the jog switch
120 can serve as the cursor key for moving the cursor dis-
played on the screen of the display apparatus 200. When the
web page is displayed on the screen of the display apparatus
200 and the jog switch 120 is moved to the 3 o’clock position
as shown in FIG. 6, the cursor displayed at a point “a” on the
screen of the display apparatus 200 can be moved and dis-
played at a point “a” in the direction corresponding to the
movement manipulation of the jog switch 120. As such, when
the jog switch 120 is pushed while the cursor is moved
according to the user’s manipulation, the display apparatus
200 displays a web page relating to the content corresponding
to the point “a” on the screen.

When the display apparatus 200 operates in the web
browser mode, the jog switch 120 can operate as the cursor
key for moving the cursor displayed on the screen of the
display apparatus 200.

When the jog switch 120 serving as one of the control key,
the direction key, and the cursor key is moved or pushed, the
controller 130 can determine the movement direction of the
jog switch 120 based on two signal levels corresponding to X
and Y axis slopes generated by the corresponding manipula-
tion, and send the determined direction information to the
display apparatus 200.

In more detail, when the jog switch 120 is moved or
pushed, the controller 130 can detect X and Y axis signal
levels according to the corresponding manipulation. Herein,
the X andY axis signal levels can be detected as 0V~3.3V, and
the controller 130 can determine the movement direction of
the jog switch 120 based on the detected X and Y axis signal
levels under a preset condition. For example, when the X and
Y axis signal levels are detected as OV and 1.65V according to
the movement manipulation of the jog switch 120, the con-
troller 130 determines that the jog switch 120 is moved to the
left. When the X and Y axis signal levels are detected as 3.3V
and 1.65V, the controller 130 can determine that the jog
switch 120 is moved to the right. For example, when the X and
Y axis signal levels are detected as 1V and 2V according to
the movement manipulation of the jog switch 120, the con-
troller 130 determines that the jog switch 120 is moved to the
upper left. When the X andY axis signal levels are detected as
2V and 1V, the controller 130 can determine that the jog
switch 120 is moved to the lower right.

As such, the controller 130 can determine the movement
direction of the jog switch 120 based on the two signal levels
generated by the movement manipulation of the jog switch
120, and thus determine the movement direction according to
the 360-degree movement manipulation of the jog switch
120.

So far, the structure of the remote control apparatus 100
including the multi-key 112 assigned the plurality of the
functions and the jog switch 120 allowing the 360-degree
movement manipulation has been illustrated in detail. Here-
after, the structure of the display apparatus 200 operating
according to the control command of the remote control appa-
ratus 100 is explained in detail.

FIG. 7 is a block diagram of the display apparatus accord-
ing to an exemplary embodiment
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As shown in FIG. 7, the display apparatus 200 includes a
communications device 210, a transceiver 220, a display 230,
a storage 240, and a controller 250.

The communications device 210 communicates with the
remote control apparatus 100, and the transceiver 220
receives the content provided from an external device via the
relay device such as a set-top box or the Internet. The display
230 displays the OSD menu corresponding to the control
command received from the remote control apparatus 100 on
the screen, or receives and displays the content provided from
the external device through the transceiver 220 on the screen.

The storage 240 stores information for executing the func-
tion corresponding to the control signal received from the
remote control apparatus 100. Herein, the information stored
in the storage 240 can include the menu information relating
to the function of the display apparatus 200 and the informa-
tion for performing the function of the display apparatus 200
according to the user command corresponding to at least one
input of the buttons 110 including the single key 111 and the
multi-key 112 and the jog switch 120 of the remote control
apparatus 100. The information stored in the storage 240 can
include the OSD menu guiding the first and second functions
assigned to the multi-key 112.

When receiving the control signal for differently setting the
function of the display apparatus 200 from the remote control
apparatus 100, the controller 250 controls to display on the
screen a menu for setting the plurality of functions corre-
sponding to the received control signal, based on the infor-
mation stored to the storage 240.

Herein, preferably, the control signal received from the
remote control apparatus 100 is the signal generated accord-
ing to the user command which is input through the multi-key
112 for inputting the user command relating to the function
control of the display apparatus 200 and the jog switch 120
allowing the multiple direction movement manipulation and
the push manipulation in the remote control apparatus 100.

In detail, upon receiving the control signal generated
according to the user command input through the buttons 110
including the single key 111 and the multi-key 112 or the jog
switch 120 from the remote control apparatus 100, the con-
troller 250 can conduct the function relating to the received
control signal based on the information stored in the storage
240. For example, when receiving the control signal relating
to the broadcasting channel change from the remote control
apparatus 100, the controller 250 can receive and display the
broadcasting content over the broadcasting channel corre-
sponding to the control signal received through the trans-
ceiver 220, through the display 230.

For example, when receiving the control signal related to
the function change of the multi-key 112 from the remote
control apparatus 100, the controller 250 can display the OSD
menu guiding the first and second functions assigned to the
corresponding multi-key 112 on the screen through the dis-
play 230, based on the information stored in the storage 240.
At this time, the controller 250 can highlight the region cor-
responding to the current function among the first and second
functions assigned to the multi-key 112. As such, when the
OSD menu guiding the first and second functions assigned to
the corresponding multi-key 112 is displayed on the screen
and the control signal relating to the manipulation command
of the jog switch 120 is received from the remote control
apparatus 100, the controller 250 can highlight the region
corresponding to the function corresponding to the control
signal.

When receiving the control signal from the remote control
apparatus 100, the controller 250 can perform the operation
corresponding to the received control signal according to the
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operation mode of the display apparatus 200. For example,
when the display apparatus 200 is operating in the broadcast-
ing reception mode and the control signal related to the
manipulation command of the jog switch 120 is received from
the remote control apparatus 100, the controller 250 can
adjust the broadcasting reception channel or the volume
according to the received control signal.

For example, when the display apparatus 200 is operating
in the menu display mode and the control signal related to the
manipulation command of the jog switch 120 is received from
the remote control apparatus 100, the controller 250 can
highlight the OSD menu positioned in the direction corre-
sponding to the received control signal.

For example, when the display apparatus 200 is operating
in the web browser mode and the control signal related to the
manipulation command of the jog switch 120 is received from
the remote control apparatus 100, the controller 250 can move
the cursor displayed on the screen in the direction corre-
sponding to the received control signal.

As such, the controller 250 of the display apparatus 200 can
adaptively change the function relating to the control signal
received from the remote control apparatus 100 according to
the operation mode of the display apparatus 200, and perform
the operation of the display apparatus 200 with the changed
function.

So far, the structure of the display apparatus 200 according
to the present exemplary embodiment has been explained in
detail. Now, a method for controlling the operation of the
display apparatus 200 in the remote control apparatus 100 is
elucidated.

FIG. 8 is a flowchart of a method for controlling the opera-
tion of the display apparatus in the remote control apparatus
according to an exemplary embodiment.

As shown in FIG. 8, the remote control apparatus receives
the user command related to the function control of the dis-
play apparatus, from the user through the buttons of the
remote control apparatus (operation S710). Herein, the but-
tons include the single key assigned the single function and
the multi-key assigned the multiple functions, that is, the first
and second functions. The single key and the multi-key have
been described earlier and shall be omitted.

After the user command is input, the remote control appa-
ratus checks whether the user command related to the
manipulation of the jog switch allowing the directional move-
ment manipulation and the push manipulation is input (opera-
tion S720). When checking that the user command relating to
the jog switch manipulation is not input within the preset
threshold time, the remote control apparatus sends the control
signal related to the user command input through the buttons,
to the display apparatus (operation S730).

When checking that the user command related to the jog
switch manipulation is input within the preset threshold time,
the remote control apparatus generates and sends the control
signal to set a different function of the display apparatus, to
the display apparatus (operation S740). That is, when the user
command relating to the single key is input, the remote con-
trol apparatus can send the control signal relating to the input
user command to the display apparatus in operation S730.
However, when the user command relating to the multi-key is
input, the remote control apparatus checks whether the user
command relating to the jog switch manipulation is input
within the preset threshold time in operation S720. When the
user command is not input within the preset threshold time,
the remote control apparatus can generate and send the con-
trol signal for controlling the function of the display appara-
tus with the user command relating to the multi-key, to the
display apparatus. By contrast, when the user command is
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input within the preset threshold time, the remote control
apparatus can generate and send the control signal to set a
different function of the display apparatus, to the display
apparatus.

The present application is not limited to this exemplary
embodiment. When the user command related to the multi-
key is input during the preset threshold time in operation
S710, the remote control apparatus can determine the com-
mand to set a different function of the display apparatus, and
generate and send the corresponding control signal to the
display apparatus.

The display apparatus receiving the control signal can dis-
play the OSD menu guiding the first and second functions
assigned to the corresponding multi-key on the screen. When
the OSD menu is displayed and the user moves the jog switch,
the remote control apparatus sets one of the first and second
functions assigned to the multi-key (operation S750). In
detail, when the OSD menu guiding the first and second
functions assigned to the corresponding multi-key is dis-
played on the screen of the display apparatus, and the user
moves the jog switch, the remote control apparatus generates
and sends the control signal corresponding to the manipula-
tion to the display apparatus. Hence, the display apparatus
highlights and displays the region corresponding to the
received control signal among the first and second regions
guiding the first and second functions.

Next, when the user pushes the jog switch, the remote
control apparatus can change the function of the correspond-
ing multi-key to the function corresponding to the highlighted
region among the first and second functions. Next, when the
user command of the corresponding multi-key is input, the
remote control apparatus can generate and send the control
signal relating to the changed function to the display appara-
tus so that the display apparatus can operate based on the
changed function.

Amongthe first and second functions assigned to the multi-
key, it is preferred that the first function is set to the multi-key
by priority and the second function is additionally set to the
multi-key. Thus, when the corresponding multi-key is not
input during the preset threshold time while the user sets the
multi-key to the second function, the remote control appara-
tus can restore the second function of the multi-key to the first
function according to the preset condition.

When the manipulation command is input through the jog
switch, the remote control apparatus can control the display
apparatus to perform the different operation according to the
operation mode of the display apparatus. As such, how the jog
switch of the remote control apparatus performs the difterent
operation according to the operation command of the display
apparatus is now explained.

FIG. 9 is a flowchart of a method for setting the function of
the jog switch in the remote control apparatus according to an
exemplary embodiment.

As shown in FIG. 9, the remote control apparatus receives
the manipulation command of the user from the jog switch
(operation S910). When the manipulation command is input
from the jog switch, the remote control apparatus checks the
operational mode of'the display apparatus. More specifically,
when the manipulation command is input from the jog switch,
the remote control apparatus determines whether the display
apparatus operates in the broadcasting reception mode (op-
eration S920). When determining that the display apparatus
operates in the broadcasting reception mode, the remote con-
trol apparatus sets the manipulation command of the jog
switch to the manipulation command of the control key for
adjusting the broadcasting reception channel or the volume of
the display apparatus (operation S930). When the jog switch
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operates as the control key, the display apparatus can adjust
the broadcasting reception channel or the volume according
to the movement manipulation in one of the up, down, left,
and right directions of the jog switch.

When determining that the display apparatus does not
operate in the broadcasting reception mode, the remote con-
trol apparatus determines whether the display apparatus oper-
ates in the menu display mode (operation S930). When deter-
mining that the display apparatus is operating in the menu
display mode, the remote control apparatus sets the manipu-
lation command of the jog switch to the manipulation com-
mand of the direction key for navigating the menu displayed
by the display apparatus (operation S940). When the jog
switch operates as the direction key, the display apparatus can
highlight the OSD menu displayed at the position corre-
sponding to the movement manipulation in one of the up,
down, left, and right directions of the jog switch.

When checking that the display apparatus does not operate
in the menu display mode, the remote control apparatus deter-
mines that the display apparatus operates in the web browser
mode and sets the operation command of the jog switch to the
operation command of the cursor key for moving the cursor
displayed on the screen of the display apparatus (operation
S950). When the jog switch serves as the cursor key, the
display apparatus can move the cursor displayed on the
screen, in the direction corresponding to the movement
manipulation in the 360-degree direction of the jog switch.

As set forth above, according to various exemplary
embodiments, the remote control apparatus can simplify the
size, the structure, and the number of the buttons of the remote
control apparatus by including the jog switch allowing a
360-degree direction manipulation, and the plurality of the
buttons for controlling the functions. Also, the display appa-
ratus displays the OSD menu relating to the buttons of the
remote control apparatus so that the user can use the remote
control apparatus more easily.

Although a few exemplary embodiments have been shown
and described, it will be appreciated by those skilled in the art
that changes may be made in these exemplary embodiments
without departing from the principles and spirit of the general
inventive concept, the scope of which is defined in the
appended claims and their equivalents.

What is claimed is:

1. A remote control apparatus comprising:

a communication device which communicates with a dis-

play apparatus;

input buttons which input a user command related to con-

trolling functions of the display apparatus;

a jog switch which allows directional movement manipu-

lation and push manipulation; and

acontroller which, after the user command is input through

the input buttons, generates and sends a control signal to
set a different function of the display apparatus based on
a manipulation state of the jog switch,
wherein the input buttons comprise:
a single key which is assigned a single function; and
at least one multi-key which is assigned a first function
and a second function, and

wherein, after the multi-key is input, when at least one of

the movement manipulation and the push manipulation
of'the jog switch is conducted within a preset threshold
time, the controller sets one of the first function and the
second function to the multi-key and controls the display
apparatus to operate in the set function.

2. The remote control apparatus of claim 1, wherein the
first function is set to the multi-key by a priority and the
second function is additionally set to the multi-key, and
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when the multi-key is set to the second function and the
multi-key is not input during the preset threshold time,
the controller restores the function of the multi-key to
the first function.

3. The remote control apparatus of claim 1, wherein the
first function comprises at least one of a mute function, a play
function, a three-dimensional (3D) function, and a remote
control function, and

the second function comprises a color key function relating
to additional services provided by the display apparatus.

4. The remote control apparatus of claim 3, wherein, when
the multi-key is set to the first function and the multi-key is
input, the controller controls the multi-key to operate one of
the mute function, the play function, the 3D function, and the
remote control function, according to an operation mode of
the display apparatus.

5. The remote control apparatus of claim 3, wherein, when
a manipulation command is input through the jog switch, the
controller controls the display apparatus to perform a difter-
ent operation according to an operation mode of the display
apparatus.

6. The remote control apparatus of claim 5, wherein, when
the display apparatus is in a broadcasting reception mode, the
jog switch operates as a control key for adjusting a broadcast-
ing reception channel or a volume of the display apparatus,

when the display apparatus is in a menu display mode, the
jog switch operates as a direction key for navigating the
displayed menu, and

when the display apparatus is in a web browser mode, the
jog switch operates as a cursor key for moving a cursor
displayed on a screen.

7. The remote control apparatus of claim 6, wherein the jog
switch operates as an enter key or an exit key according to the
push manipulation.

8. The remote control apparatus of claim 7, wherein, when
the jog switch is moved or pushed, the controller determines
a movement direction of the jog switch based on two signal
levels corresponding to X and Y axis slopes generated by the
corresponding movement manipulation or push manipula-
tion, and sends the determined direction information to the
display apparatus.

9. A display apparatus comprising:

a display;

a communication device which communicates with a

remote control apparatus;

a storage device which stores information for performing a
first function corresponding to a control signal received
from the remote control apparatus; and

a controller which, in response to receiving a control signal
from the remote control apparatus to set a second func-
tion of the display apparatus which is different from the
first function, displays on the display a menu to set a
plurality of functions corresponding to the control signal
on a screen,

wherein the control signal is generated by a user command
input through a multi-key for receiving a user command
related to function control of the display apparatus and a
jog switch which allows directional movement manipu-
lation and push manipulation in the remote control appa-
ratus, and

wherein, after the multi-key is input, when at least one of
the movement manipulation and the push manipulation
of the jog switch is conducted within a preset threshold
time, the controller sets one of the first function and the
second function to the multi-key and controls the display
apparatus to operate in the set function.
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10. A method for controlling functions of a display appa-
ratus in a remote control apparatus, the method comprising:

receiving a user command related to the control of the

functions of the display apparatus, from a user;

after the user command is received, generating a control

signal to set a different function of the display apparatus
according to a manipulation state of a jog switch allow-
ing directional movement manipulation and push
manipulation; and

sending the generated control signal to the display appara-

tus,

wherein the inputting operation receives the user command

through input buttons comprising a single key which is
assigned a single function, and at least one multi-key
which is assigned a first function and a second function,
and

wherein the method further comprises, after the user com-

mand is input through the multi-key, when at least one of
the movement manipulation and the push manipulation
of'the jog switch is conducted within a preset threshold
time, setting one of the first function and the second
function assigned to the multi-key and operating the
display apparatus in the set function.

11. The method of claim 10, wherein the first function is set
to the multi-key by a priority and the second function is
additionally set to the multi-key, and

when the multi-key is set to the second function and the

multi-key is not input during the preset threshold time,
the setting operation restores the function of the multi-
key to the first function.

12. The method of claim 10, wherein the first function
comprises at least one of a mute function, a play function, a
3D function, and a remote control function, and

the second function comprises a color key function related

to additional services provided by the display apparatus.

13. The method of claim 12, further comprising:

when a manipulation command is input through the jog

switch, setting a manipulation command of the jog
switch so that the display apparatus performs a different
operation according to an operational mode of the dis-
play apparatus; and

sending the set manipulation command to the display appa-

ratus.

14. The method of claim 13, wherein the operation for
setting the manipulation command comprises that the jog

16

switch operates as a control key for adjusting a broadcasting
reception channel or a volume of the display apparatus when
the display apparatus is in a broadcasting reception mode,
the jog switch operates as a direction key for navigating the
5 displayed menu when the display apparatus is in a menu
display mode, and

the jog switch operates as a cursor key for moving a cursor

displayed on a screen when the display apparatus is in a
web browser mode.

15. The method of claim 14, wherein the jog switch oper-
ates as an enter key or an exit key according to the push
manipulation.

16. The method of claim 15, wherein, when the jog switch
is moved or pushed, the operation for sending the set manipu-
lation command determines a movement direction of the jog
switch based on two signal levels corresponding to X andY
axis slopes generated by the corresponding movement
manipulation or push manipulation, and sends the determined
direction information to the display apparatus.

17. A remote control apparatus for controlling functions of
a display apparatus, the remote control comprising:

a first set of keys comprising at least one single key which

is assigned a single function;

a second set of keys comprising at least one multi-key

which is assigned a first function and a second function;

a jog switch which allows directional movement and push

movement, and generates and transmits control signals
to the display apparatus to set different functions of the
display apparatus based on a manipulation of the jog
switch; and

a controller configured to, after the multi-key is input,

when at least one of the directional movement and the
push movement of the jog switch is conducted within a
preset threshold time, set one of the first function and the
second function to the multi-key and control the display
apparatus to operate in the set function.

18. The remote control apparatus of claim 17, wherein the
first function is at least one of'a mute function, a play function,
athree-dimensional (3D) function, and a remote control func-
tion.

19. The remote control apparatus of claim 17, wherein the
second function is additionally set to the multi-key.
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